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Introduction
This report describes analytical methods and results obtained from chemical analysis of
31 charcoal samples in five sets. Each set was obtained from a single scrubber used to filter
ambient air on board a Spacelab mission. Analysis of the charcoal samples was conducted
by thermal desorption followed by gas chromatography/mass spectrometry (GC/MS). All
samples were analyzed using identical methods. Two of the mission sample sets (IML,
USML) were analyzed previously by Battelle (Contract No. 38250-06) using a similar
method, however that method was unable to detect very volatile and/or very polar
compounds. The method used for these analyses was able to detect compounds independent
of their polarity or volatility.
In addition to the charcoal samples, Battelle was requested and authorized under
Contract Modification No. 5 to conduct analyses of three ECLSS water samples received on
December 15, 1994 specifically for trimethylamine.
Because of the number of samples and compounds identified, results from the charcoal
analyses are provided in Appendix A together with supporting GC./MS total ion
chromatograms. Results from Trimethylamine analyses on the three ECLSS water samples
are provided in the Results and Discussion section of this report.
Technical Approach
Charcoal Samples
Table 1 identifies the charcoal samples analyzed under this contract. As indicated
earlier, charcoal from the IML and USML missions was analyzed previously by Battelle and
was maintained in glass jars at room temperature from date of receipt. The charcoal type
shown in Table 1 was not indicated on the samples but was presumed by Battelle staff based
on the sample numbers, discussions with ION personnel and prior documentation received on
on the sample numbers, discussions with ION personnel and prior documentation received on
charcoal samples. Also included in these analyses was a sample of clean activated charcoal
provided by Batmlle that was stored with the IML and USML samples from the date of
receipt. This "method blank" material is not identified in Table 1 but is represented in
subsequent results tables and in the data of Appendix A.
Table 1. Identification of Charcoal Samples
Sample
Identification
Date
Received
IML-I #5
IML-1 #1 3/1/93
IML-1 #2 3/1/93
IML-1 #3 3/1/93
IML-1 #4 3/1/93
3/1/93
USML-1 #1
USML-1 #2
USML-1 #3
4/15/93
4/15/93
4/15/93
2% Platinnm
Acid Washed
ActivatedCarbon
Activamd Carbon
ActivatedCarbon
2% Platimlm
Acid Washed
Activated Carbon
USML-I #4 4115/93 ActivatedCarbon
USML-I #5 4115/93 ActivatedCarbon
SLI-1 #I 515194 2% Plafinmn
SLI-1 #2 515194
SI.J-I#3 515194
SLI-1 #4 5/5194
SI.J-1 #5 515194
SLD-2 #1 515194
SLD-2 #2 5/5/94
SLD-2 #3 5/5/94
SLD-2 #4 5/5/94
SLD-2 #5 5/5/94
Acid Washed
Activated Carbon
ActivatedCarbon
ActivatedCarbon
2% Platinum
Ac_Washed
ActivatedCarbon
Activated Carbon
Activated Carbon
Estimated Total
Weight, g.
213
1523
285
499
493
348
1767
453
453
453
362
1750
506
503
501
396
1826
456
472
453
PI-STS-58 (SLS-432) 515/94 2% Platinum 114
P2-STS-58 5/5/94 2% Platilmm 113
.I
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Sample
Identification
Date
Received
ACT4-STS-58
Presumed
Charcoal Type
P3-STS-58 5/5/94 2% Platinum
AW1-STS-58 5/5/94 Acid Washed
AW2-STS-58 5/5/94 Acid Washed
, |
AW3-STS-58 5/5/94 Acid Washed
i
ACT1-STS-58 5/5/94 Activated Carbon
ACT2-STS-58 5/5/94 Activated Carbon
ACT3-STS-58 5/5/94 Activated Carbon
i ,
5/5/94
5/5/94
Activated Carbon
Activated CarbonACT5-STS-58
¸Estimated Total
weight, g.
113
714
716
717
i
605
612
612
614
612
, i
The analysis method used for these samples was thermal desorption coupled on line to
a gas chromatograph/mass spectrometer system. The specific instnmaentation and operating
conditions are summarized in Table 2. Unlike previous analyses, a dry purge was not
conducted prior to thermal desorption, nor was a Nation in-line dryer used to remove water
vapor desorbed from the charcoal. The impact of water vapor on the analysis was significant
but was minimirext to the extent possible by reducing the quantity of sample actually
analyzed.
To improve quantitative accuracy, standard mixtures were prepared containing known
concentrations of selected compounds that were among the most abundant in previous
scrubber charcoal analyses including those conducted at Battelle. This standard mixture was
analyzed for purposes of calibration by direct splitless injection into the GCflVIS system or
for purposes of estimating recovery by spiking onto a charcoal sample followed by thermal
desorption GC/lVIS. Initial trials using solvent based spikes onto previously desorbed
charcoal samples were not successful because the solvent created excessive peak broadening
rendering identification and quantification difficult. To overcome this problem, a pressurized
gas standard was prepared whose composition is shown in Table 3. This gas standard was
used both for direct injection to single point calibrate the GC/MS system, and for loading
previously desorbed "blank" charcoal samples for purpose of estimating recovery.
Table 2. Instrmnentation and Analysis Parameters
: Charceal Analyms
Thernud Desorber:
Dry Purge:
Desorb Temperature:
Desorb Flow:
Desorb Time:
GC/MS System:
GC Column:
Initial Temperature:
Temprann_ Program:
IoniT_tion:
MS Scan Range:
Scientific Instrument Services Short Path Thermal Desorber, Model TD-
2
None
300_C
5 mL/min
3min
Finnigan Model 4500
Restek RTX-5, 60 m x 0.32 mm ID, 0.51an film thic_ess
-20"C, 6 rain
-20°C to 20_C, 50_C/min
20_C to 300_C, 10_C/min
EI, 70eV @ 0.35 ma
29 to 300 Da, 1.0 sec per cycle
wat_ Aaaty_ frrimethytmine)
Insmm3ent:
Sample Introduction:
Mobile Phase:
LC/MS Interface:
Ionization:
Operating Mode:
Parent Ion:
Daughter Ions:
Dwell Time:
Collision Energy CEt._):
Target Thickness:
PE-Sciex API m Tandem Mass Spectrometer
500 _L, How Injection (No Chromatographic Column)
Water, 1.2 mL/min
Direct Vaporization (Battelle Vaporjet, 180°C)
Corona Discharge, 3 ma, APCI
Selected Ion ReactionMonitoring
m/z 60 (Protonated Molecular Ion)
m/z 44, m/z 45
658 msec
25eV
Argon, 350 x 1012 cm "2
4
Table 3. Composition of Standards Gas Cylinder
Compound
Ethanol
Isopropanol,
Acetone
Concentration
ng/mL
30
30
30
2-Ethoxyethyl acetate I0
Benzene 10
Toluene I0
o-Xylene
Cyclohexane
Dibromochloromethane
Trichlorofluoromethane (Freon 11)
1,1,2-Trichloro- 1,2,2-u'ifluoro methane
(Fmon 113)
I0
I0
I0
I0
10
1,1,1-Trichloroethane 10
Butanol 10
Water Samples
Trimethylamine (TMA) analyses were conducted by direct aqueous flow injection
combined with tandem mass spectrometry. No sample preparation was necessary. The
instrument and configuration are summariz_ in Table 2. The tandem mass spectrometer is a
PE-Sciex API III configured with a corona discharge atmospheric pressure chemical
ionization (APCI) ion source and a proprietary Battelle interface which vaporizes the flow
injected carrier (mobile phase) prior to its entry into the APCI ion source. Water vapor
serves as the predominant reagent gas resulting in protonation of TMA (m/z 60). Ions of
5
this mass are isolated by the first mass analyzer and subjvct_l to collisional activate_l
dissociation (CAD) using argon as a low pressure inert target. Two characteristic daughter
ions (fragment ions) are monitored for TMA (m/z 44, 45). The ratio of the daughter ions
serves as a highly selective qualitative feature while the daughter ion response serves as a
means for quantification.
Results and Discussion
Ci_rcoal Samples
Initial testing was coacerned with quantifying our ability to recover the standard
compounds in the cylinder gas standard from the charcoal samples. One sample representing
each type of charcoal was thermally desorbed for 20 rain., allowed to cool, then spiked with
I00 mL (measured electromcally as standard cm 3) then analyzed under the conditions
anticipated for sample analysis. A backup trap was attached to the exit of the "sample" to
detect any breakthrough of aualytes from the carbon sample. No target aualytes were found
in any of the backup traps. Results from these analyses of the spiked charcoal samples are
in Table 4. Percent recovery for each analyte was based upon the total ion
current in the background subtracted mass spectrum for the spiked charcoal sample divided
by an equivalent total ion current value obtained by direct injection into the GC of the
cylinder gas standard. Low recovery was evident in some cases. As an example, ethanol
and isopropanol were poorly recovered from the untreated and platinum charcoal samples.
These results suggest that longer desorption times may be a factor to more efficiently recover
these compounds, however on separate u'ials with unconditioned samples we observed that
longer desorption times comributed to degradation of chromatographic resolution presumably
as a result of additional water introduc_ to the GC column.
Table 4. Recovery of Standards Spiked onto Different Charcoal Types'
Compound
Ethanol
Isopropanol
Acetone
2-Ethoxyethyl acetate
Benzene +
Cyclohexane 2
Toluene
o-Xylem
Dibromochloromethan
e
Trichlorofluoromethan
e (Freon 11)
1,1,2-Trichloro-l,2,2-
trifluoromethane
(Freon 113)
1, I, 1-Trichloroethane
Spike
Loading,
micrograms
Butanol
% Recovery
SLD2 #5
(Untreated)
% Recovery
USML1 #2
(Acid Washed)
% Recovery
USML1 #1
(Platinum)
3.0 3.3 19.0 2.4
3.0 4.7 18.2 5.9
3.0 12.4 37.8 35.0
1.0 6.6 67.2 55.8
1.0 25.3 54.2 52.5
1.0 31.5 47.6 33.1
1.0 27.6 35.9 45.2
1.0 2.5 30.7 15.2
1.0
1.0
16.8
21.2
15.8
33.4
1.0
43.6
53.7
51.9
28.1
1. See text for details.
14.6
26.1
27.6
73.8
2. Benzene and Cyclohexane were not chromatographically resolved under the
conditions of analysis in either the spiked charcoal samples or the standard from which
recovery is based.
o
A
Gravimetric results for each of the charcoal samples analyzed are mmmmrized in Table
5. included in Table 5 are the original weight of sample desorbed, as well as percent weight
loss presumably due to water vapor. Except for IML and USML charcoal samples, all
samples within a mission set show comparable water coment with a slight positive bias in the
acid washed and platinum load_ charcoals. This u'end is not observed in the older IML and
USML samples which, despite precautions for maintaining a hezmefic seal, may have gained
or lost water during storage. The two "Blank" samples shown in Table 5 were each aliquots
of a single laboratory charcoal sample stored with IML and USML samples. The relatively
low water contentof thischarcoal combined with good agreement inthese replicateanalyses
indicatethatthe water contem of the samples issubstantialand thatthesemeasurements are
reproducible.
Table 5. Weight of Sample Analyzed and Estimated Percent Water.
Sample
Ideatification
Weight
Desorbed, g.
Weight
Less, g.
Waght
Loss, Percent 1
IML-I #I 0.1432 0.0254 17.7
IML-I #2 O.1063 0.0197 18.5
IML-I #3 0.1133 0.0494 41.4
IML-I #4 0.1158 0.0097 8.4
IML-1 #5 0.1611 0.09.54 59.2
USMI,-1 #1 0.1377
USML-1 #2 0.2263
USML-1 #3 0.1655
USML-1 #4
USML-1 #5
SLJ-1 #I
O.1769
0.1142
0.1219
O.1823
0.1357
0.1263
0.1171
0.1076
SLJ-1 #2
SI.J- 1 #3
0.0253
i
0.0374
18.4
i
16.5
0.0214 12.9
0.0154 8.7
0.0109 9.5
0.0236 19.4
0.0359 19.7
0.0152 I1.2
SLJ-1 #4
SLJ-1 #5
SLD-2 #I
0.0134
0.0132
0.0259
10.6
ii ii
11.3
24.1
8
Sample
Identification
Weight
Desorbed, g.
Weight
Loss, Percent 1
SLD-2 #2 0.1095 0.0244 22.3
SLD-2 #3 0.1003 0.0208 20.7
SLD-2 #4 0.1242 0.0282 22.7
SLD-2 #5 0.1154 0.0246 21.3
P1-STS-58 0.1194 0.0313 26.2
(SLS-02)
P2-STS-58 0.1426 0.0356 25.0
P3-STS-58 0.1694 0.0414 24.4
AW1-STS-58 0.1772 0.0402 22.7
AW2-STS-58 0.1509 0.0355 23.5
AW3-STS-58 0.1280 0.0277 21.6
ACT1-STS-58 0.1666 0.0375 22.5
ACT2-STS-58 0.1816 0.0421 23.2
ACT3-STS-58 0.1262 0.0303 24.0
i
ACT4-STS-58 0.1112 0.0245 22.0
ACT5-STS-58 0.1037 0.0228 22.0
BLANK #1 0.1175 0.0100 9.4
BLANK #2 0.1058 0.0096 9.1
1 Measured weight loss is presumed to be almost entirely from adsorbed water.
Chromatographic and tabular results are provided in Appendix A for one of the Blank
charcoal analyses and the three spiked charcoal samples described above. Note that the data
in Appendix A is organized so that tabular and chromatographic data for the same sample are
on facing pages. Following these data are tabular and chromatographic results from one
analysis of each unspiked sample. All of the chromatographic data in Appendix A were
acquired under the same thermal desorptionand chromatographic conditions.Additional
analyses,for example splitinjectionsfrom the charcoalto the chromatographic column, were
carriedout in some casesfor diagnosticpurposes to betterinmrpmt (qualitatively)
chromatographic or mass spectralresults.Sample analysisresultsprovided in Appendix A
are represented as the identifiedcompound, an RIC value corresponding to the totalion
current response,the measured concentrationfor thatcompound, and in those cases where
the identifiedcompound was one of those in our gas standard,a correctedconcentration.
The corrected concentration was calculated as the measured concentration divided by the
fractional recovery of that compound from the same type of charcoal.
Sample//5 contained the most compounds and highest conccnwations in both the IML
and USML sample sets. These results are consistent with their presumed most forward
location in the scrubber. A decrease is observed in the methylene chloride concentration
with decreasing sample number in both sample sets, consistent with expectation. The results
obtained from these analyses identify some of the same compounds but at approximately 10
fold lower concentration. Some of the compounds identified, for example acc_ne in USML
were not present in subsequent samples. Many of the compounds identified from re-
analyses of the IML and USML sample sets were previously identified in these samples, but
now at significantly lower concenn'ation. This difference may represent loss of analyte
because of sample age or may be the result of excess water co--introduc_ into the
chromatographic system.
Results from the SLD and SLI sample setsshow similartrendsinthatSample #5 was
in each case the most heavilyloaded with organiccompounds. The lowestconcentrations
were observed in the #1 samples however a declining trend in concentration from the first to
the last charcoal sample in the collection sequence is not clear. Some of the compounds, for
example methylene chloride in the SLD samples, show an erratic distribution that does not
appear to be correlated to their position in the scrubber. Methylene chloride may be an
artifact of sample recovery or storage prior to delivery at Battelle. This compound is not
present in Battelle's method blank charcoal that was stored with the samples. The high
10 r_
concentration of isopropanol in SLJ-1 #5 may be a contamination artifact became it would be
expected to be present in succeeding samples of that set. The STS-58 samples revealed high
concentrations of organic compounds in the activated charcoal (AC5 through AC 1) with an
apparent maximum concentration in AC3. As expected, lesser concentrations were observed
in the acid washed charcoalsamples (AW3 through AWl) and even lower concentrationsin
the Platinum loaded charcoals(P3 through P1).
Water Samples
Figure 1 providesthe actualsignalresponse obtainedfor each of the reaction
monitoring channels (60/44 and 60/45) resultingfrom flow injectionof a water blank, a 75
ng/mL standard,a 149 ng/mL standardand two injectionsof a 372 ng/mL standard. Both
channels arc recorded nearlysimultaneouslyby alternatingacquisitionof the two specific
daughter ions of TMA. The key elements of the TMA signatureare the presence of the two
daughter ions and the near equivalence of their relative abundance. The Ion transition at the
m/z 44 daughter ion (60/44)was used for quantification.The resultingTMA calibration
curve isshown in Table 2. Resultsobtained from analysisof the threeECLSS water
samples are sunmmrized in Table 6. Our limitof detectionfor thiscompound in water is75
ng/mL, and issupported by a calibrationstandardwhose resultsare distinguishablefrom
zero. Included in Table 6 are preliminaryresultsfrom electrosprayionizationtrialsthat
provided unconfirmed evidence of sodium cationand iodideanion in selectedsamples. One
of the samples containedTMA atthe limitof detectionwhile another was approximately
threetimes thisconcentration.The thirdsample provided a suggestiverespomc but was
below thatof our lowest standardand isthereforenot detected. Graphical resultsfrom
analysesof these samples arc shown inFigures 3 through 5. In each case,three injections
were made corresponding to a water blank, the ECLSS sample dilutedby a factorof 5, and
finallythe undilutedECLSS sample. Injectionof the dilutedsample was a precaution to
avoid potentiallyoverloadingthe ion source. In allbut the non-detectcase,WRT-STg--0108-
0-CETA-127-T-MFS, a clearresponse isobserved for TMA thatisgreaterthan the water
11
blank or the dilu_d sample, and with a daughwr ion abundance ratio consistent with that
from the calibration standards.
Table 6. Trimethylamine Analysis Results for Water Samples a
Sample
WRT-ST9-O108-0-CETA-127-T-lVIFS
Trimethylamine
ng/mL (ppb)
¸:Sodium
¸Cation
WRT-ST9-0107-1-CETA-127-T-MFS 75 +
WRT-ST9-0106-O-CETA-127-T-MFS 240 + + + +
nd ++++
• Iodide
Anion
nd
X
XX
1. Samples were approximately 125 mL each, received on December 15, 1994
nd= not detected.
+ denotes incidental non-quantified observation of sodium cation, number of symbols
approximately proportional to response.
X denotes incidental nowquantifi_ observation of iodide anion, number of symbols
approximamly proportional to response.
In addition to flow injection MS/MS analyses for TMA, positive and negative ion
electrospray mass _ were acquired for each water sample. These results are shown in
Figures 6 through 8 which correspond to the background corrected mass spectra from flow
injection. An aliquot of each sample was diluted with an equal volume of methanol to
reduce surface tension and improve the stability of the electrospray process. Each figure
contains the positive ion and negative ion mass spectra for one sample. The spectra contain
evidence of coincident corona discharge APCI ionization in addition to electrospray
ionization resulting in several mass peaks due to protonated water and methanol clusters and
other unidentified species. Because these samples were described as having unexpected
conductivity, we have highlighted the presence of sodium cation at m/z 23 in the positive ion
12
spectraand iodidecationat m/z 127in the negativeion spectrafor two of the threewater
samples.
Conclusions and Recommendations
The results obtained from the charcoal analyses represent a range of compounds and in
some cases unusually high concentrations of polar compounds such as ethanol and acetone.
The use of GC/MS to analyze a range of compounds is widely utilized for environmental
analyses, however this approach becomes complicated for charcoal analyses because of the
unusually high water loading. The older IML and USML charcoal samples did not show
consistent water loading nor did these samples reveal the same concentration of non-polar
compounds as determined under the previous contract. The remaining three sample sets
showed a variety of polar and non-polar organic compounds.
Analysis of the water samples for TMA was accomplished using flow injection APCI
tandem mass spectrometry. A detection limit of 75 ng/mL was obtained which allowed
detection of TMA in two of the three samples provided by ION Electronics. In addition to
TMA results, positive and negative ion electrospray mass spectra revealed qualitative
evidence for low concentrations of sodium cation (m/z 23) and, unexpectedly, iodide anion
(m/z 127) in two of the three samples. If absolute quantitative information for sodium
and/or iodide is desired, we recommend atomic emission (Na) and ion chromatography (1) as
the analysis methods of choice. These analyses can be conducted at Battelle using remaining
quantifies of these samples.
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Figure 6. Figure 6. Positive ion (a) and negative ion (b) eleetrospray mass spectra
from WRT-ST9-0107-1-CETA-127-T-MFS.
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Appendix A
Results from Charcoal
Analyses
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C 1, t t.Mfl.: H Bo 4.8 0t/_: A O_ 1.8 J 0 iJASEs U28, 3
488.0 ....
rOT_.
4 6
, • • i . •
300 400 500 600 7'00
5JOe (;:q 8s28 18:88 11:40 13-2B 15:M
]
I 10
|
18L0
TOTAL I_TR: 159113 el _ llle TO lale
11/18/94 14:31G:m CALl: 1_I_IC_ fIG OUT OF 2m TO lNB
_n IN I'lLG_ _ fL_M.]_ TO U_OI-I 2 HINI_ _l'l_
OONDS.s ImM X L22 _i I.RJI_ F'II.I_IrrX5 DES_ IS
I_(G[s G 1, 1 L._El.n H O,, 4.0 OLIn: A 6, 1.0 J II ORSE: U2O, 3
2342518,
12
11
I
21b:_
i
13M
21:4_
I ' I I I J
14_ 1588 ISM I788 18M
45- m
TItlE
Pe__kNo.
Acid Washed Charcoal 199C
identification
Ethanol
06 10OraL Start, lard
RIC Value
147968
IJg in 100 mL
3.000
Measured
Amount (pg)
O.57O
2 Trichlorofluoromethane 145408 1.000 0.436
3 Acetone 476160 3.000 1.1 34
4 IPA 266240 3.000 0.547
5
6
7
10
379904
58304
112512
2260990
1,1,2-Trichloro-l,2,2-trifluoroethane
1,1,1-Trichloroethane
B,___anol
1.000
1.000
1.000
2.OOO
1.000
Benzene/Cy_ohexane
Toluene 1116150
Dibromochloromethane 238848 1.000
2-Ethoxyethylacetate 5811_r6 1.000
O-×ylene 807936 1.000
11
12
0.537
0.519
0.281
0.542
0.477
0.307
0.672
0.359
.4N.0
rTN.
101"N,. IDPJAs_ el SC1_5 _ 1_0 lira
11_0,,_4 18a21em CI_x l.qESBICIL eG _ f 200 TO 2000
IN IL GnS STD e/'Pl.l_ T0 UgLel-2 _'IINI_5_ Sic'I-I1LE_
COHI]S.s BIll X L:I2 II'l 1.SUI_FILII Irr_ IIE3C ;S
G 1, I _ H O, 4.11 _ll_s _ |, &.eJ 0 BASEs U21, 3
2
m a " ,,,,' ' ,,,' ' m
5sin 614e 08m |Ibm Ilnq 1313
IO0.O
TOtaL I_ITAs LqSM6 II1 5C1_5 lille TO
II/10.AJ4 16s2MIm CALl: 1_qQSBICAL.N OUT(F 200 TO 2He
._I_I.E, IM It. GI_ 511) IPPLI'_ TOUSl_el-2 2Mll3mC Slq.21UESS
t_l_S., _ x 0.32 R,e1.5.11 FILIt RT_ I]ESC 15
C 1, 1 iJIBEIJ H $, 4.0 _ A 0, 1.0 J e _ U29,, 3
Jt_
16e4e
I
26318'/8.
r' '
12
11
• ! !
131m
21s88 21s48
L _ .. A _ nn
' I ' / i J I !
14/8 1_ 1600 17'ee IN8 l_le
23:2B 25:00 26_4e 2B_2_ 30:00 31:40
4,.',- m
l
TIRE
; lOOmL Stanclard
Peak No.
1 Ethanol
3
4
5
6
7
8
Untreated Charcoal 19890,
Identification
11
12
Trichlorofluoromethane
Acetone
IPA
1,1,2-Trichloro-l,2_-tdfluoroethane
1,1,1-Trichloroethane
FButanol
IBenzene/Cyclohexane
Toluene
RIC Value
81552
pg in 100 mL M___$umd
Amount (pg)
3.000 0.098
86400 1.0001 0.168
262656 3.000 0.371
134400 3.000 0.141
1.000 0.212
1.000 0.158
2304O0
26240
2035710 2.000
9 1019900,
10 Dibromochlommethane 24544
1415682-Ethoxyethylacetate
O-Xylene 832512
0___¢3
1.000 0.315
1.000 O.a=£
1.000 0.066
1.000 0.276
'40O.8
TOTW. mT_ _ el _ 200 TO 1100
11,419,'$4 18diSsm CAL.It _I, CPd.II15 OUT _" 288 TO _B08
.S_qPUE_lm eL G_S STD N_L.ZED TO CH_COAI. 2 lCZN! _lmC SR.TTi.[_
COI4DS.IGiel X 11.32 N'L 1._1,1 FII.I'I liL'TXSOES_ ZS
IMHGEs G J,, 1 _ 14 O, 4.8 _ A 8, _..ll,n S _ U28, 3
23 G7
5808 6s40 0_20 lOxm 1LI4O 13,t28 15: 00
100.0
TOTN.. mTAs 2_ OI _ 1108 TO _00
11,,5B,94 18tlJ_llO CIL.iJ 1.q8581ClL OZ5 OUT OF 200 TO 2000
108 15. GASSllD W_Yl_ TO CI4N_C_L.2 MlNt 3_0C SPL._
C_HOS,z SUMX 0,32 lgl I._UH FZJ..M_ ESC IS
liU_N_z C 1, 1 _ N Q, 4.8 81.1_x A II, 1.D,I 8 BA_s U 28, 3
l
10o8
15:4o
II°
' I
1804tSL
12
11
J
12ee
2o_o0
I " / " I i 1
i380 1400 1500 1600 17'00
]
LO00
30800
Lqo0
3Ls44_
4S- 300
!
IML-1 #1 Compoundl Identit'md
Methylene chlorida
Peak No. Identification RIC Value
1 Bromotrifiuoromethane 35840
2 3672
Conc (,._,njg) Conc (,.+,miD)
Meres. Corr.
0.621 b
0.064 b
a Quantitation based on an actual standard compound.
b Quantitation based on comparison to average of three haloj_ermt_d stand:_.rd compounds.
c Quantitation based on comparison to average of four non-halogena_d standard compounds
88.0
rOTN.
110TAL DATA: 1518m4 01
I1_113_4 J4tl4Jm t:ALIs Im381CJ:K. e5
5Ng'_n IL-IO_ SI'LI'ILESS 2HTNt 3t8C 1?80V
t]X4t_.: inn x 0.32 _ L._ln FZL..tK'TX50ESG I5
le_G£a ;
5:00 6:10
2001'01108
Ct,'TOF 288191800
1, ! _ 14 O, 4.0 _ A |, 1.8J e _ U3J, 3
2
i i i i i l !
588 Elm ;50 880 _ 1000
0:20 lliaO0 tk:40 1_6 15,08 lGt4e
TOTJtL [h_T_ 15i8m4 01 _ 11.88 TO 1800
11_/4J4 14:14t00 CALls 1_q838]CI_L41_ OUTCF 200 TO |oOe
sw,Pt.l[: I/L-101 _ 21,11Ht35B: 171t.J
Ca,iflS, t ElMX L32 Ig'l l.gJPI FIL.H RI"_ OESCI5
RN4_.t G 1, 1 UiEL: N 8, 4.0 0O_: A 8, 1.0 J O _ U28, 3
108.8 51m.
45-3100
1200 I_ 1_ 1500 1_8 175_ INO
20:8e 21:4e 23:20 25:00 2S:4e 28 20 3e:ll
S_m
TIHE
IML-1 #2 Compoun"
Peak No.. Identification
1 Bromotrifluoromethane
2 Dichlorodifluoromethane
3
4
5
1,1_-Tdchloro-l,2,2-Crifluoroethane
Methylene chloride
Acetic acid
1,1,1-Tdchloroethane
Benzene + Cyclohexane
Toluene
; Identifmd
RIC Value Conc (ug/g) Conc (ua/g)
Meas. Corr.
22720 0.530 b
3600 0.0841 b
5064 0.076 0.141 a
95616 2.231 b
85408 0.279 c
4472 0.173 0.334 a
2014 0.006 0.011 a
2680 0.006 0.012 a
Caprolactam 12960 0.042 c
a Quantitation based on an actual standard compound.
b Quantitation based on comparison to average of three halogenated standard compounds.
c Quantitation based on comparison to average of four non-halogenated standard compounds.
'40O.0
0TRL.
TOTAL. W_I'_ _ 01
11,413._4 |3_u3_m C_LIx _ll_L (1_
ILL-102 _ _ _ 17WU
CONDS.m6m'[ X ik_ I_ I.RII_ FIi.J'I Im_ IESC
I I i !
3100 400 glR
_R 6:40 8:28 108m
_ T0 IIM
0UTOF 2B0 T0 IB_
5
tl,46 13n20 I_R 16.40
TOT_ I_lTAz Lg_B3 el
15/83,'94 I_3_N _LI: 1_301C_. 1'3
ZI'L-102 SPJ.Z'P..I_ 211IN__aC I_
CIM_._ _ X 11.32 e_ 1.5U1_FI.I.Pl _ 0E_
Itm4G_ G 1, 1 I..,_E_ N 6, 4.0 GUe_ A |, L.0,J 8 BRSE, U20, 3
I08.0
,¢5- 3ee
9
i I | I I I _ I
TIME
IML-1 #3 Compounds identified
Peak No. identification RIC Value Conc (pglg) Conc (pg/g)
Meas. Corr.
BromoU_uoromethane
2 Methylene chloride
3 BP 45, 61(50)
4 ep 31, 45(85). 61(50)
5 Xylene or Ethylbenzene
6 Phenol
7 L.Jmonene 3508
14640 0.351
70784 1.697
200192 1.01
815104 4.13
2616
3O28
8 Benzoic acid, methyl ester, 4256
9 Methenamine 208128
10 Caproiactam 8992
b
b
C
C
0.013 c
0.015 c
0.018 c
0.022 c
1.053 c
0.046 !c
a Quantitation based on an actual standard compound. I
Ib Quantitation based on comparison to average of three halogenated standard compounds. I
c Quantitation based on comparison to average of four non-halogenated standard compounds.
:388 _ _ _ _ i _ IBN
_W 6:48 On_ l_m llJ_ 1_ I5:m IGz_
COHOS.: _ X L32 I_ 1.SJn FLI.N RTXS 9ES_ ZS
I_Vi_: r. 1, 1 _ H O, 4,0 OJmu A O, 1.8,J 0 BRSEI U2S, 3
3793S_
,45- me
PukNq.
IML-1 #4 Compound
4
5
10
11
12
13
Iden',ification
1 Bromotrifluoromethane
2 DichiorodWuorontethane
3 2.Propenal
Methylene chloride
Benzene + CycJohexane
Acetic acid
Toluene
Xylene or Ethyibenzene
2-Butoxyethanol
Trimethylbanzene
Limonene
Methenamine
Hydrocarbon
s Identified
RIC Value
274432
8544
15456
517120
3996
18O8O
Conc (polo)
Meas.
6.437
0.2OO
0.077
12.129
Conc (PD/O)
Corr.
0.017 0.068
0.090
3148 0.011 0.035
1846 0.000
2872 0.014
1638 0,008
6944 0.034
17152 0.085
428O 0.021
b
b
!c
ib
a
a Quantitation based on an actual standard, compound.
b Quantitation based on comparison to average of three halogenated standard compound_s
c Quantitation based on comparison to average of four non-haloger___ted standard c_.nml)ounds.
C
a
C
cl
C
C
C
C
-flm.o
IR.e
_TA: Im409 OlTOTA[.
1B/'2_ 14:21:M
.T,BJ_I.£n II9..-I_, SP_._ 2 HI# DES_N JMC 17f0
_KE.n 68'1X L32 em 1.SLm F1L._ K'T_ DESC I5
l_i_i_.: G 1, I i..a_s H O, 4.8 _ A i, l.OJ O _ U2B,
4
lls4_D
SC_t5 _ "PO11M
OOTCF ZM?O_
2 3
, _ _ "L..-- , J_ . - , S6_,
3m ,lee _ 61m Bm
5:M 6:411 k28 lkm I_
TOTfL DRTA: Lq04119O1 _ I|U TO
1_ 14822rm CALl: Lq8301CAt.41_ lOUT_ 215 TO
CXZ_6.a 68'1X $.32 m l._t.l'l FIU'I Iff_ 9ESC IS
I_e_E: G 1, I I._SEL: N O, 4.0 GU_i_ _l O, 1.0.J e ill, E: U2_. 3
!
16:48
7
q i
,147,188.
8 9 10 11 1_L_3
, _ ' I ' ,'' Ii " I _ I- " ' I
12Se 1_ 14m ISle 1600 1;'88
28:0e 21=48 23-28 25:_ 2st4e 28=28
I 1 "' ' I
3e:Oe 31:48 TIME
Peak No.
2
3
4
6
6
7
8
9
10
11
12
13
14
IML-1 #5 Compound
Identification
Bromotrifluoromethane
!l_-Dichioro-l,l._2-tetrafluoroethane
!Trich!orofluoromethane
s Identit'md
RIC Value
125440
43776
226816
IMethylene chloride 512000
Iisopropyl alcohol 246784
301568IBP 31, 60(50)
IBP 3t, 61(60)
Toluene
Xylene or Ethylbenzene
Phenol
Benzoic acid, methyl ester
Methenamine
Caprolactam
2.115
0.738
4.308
8.632
19.245
1.073
91264 0.325
28960
a Q_,J___on based on an actual standard compound.
9776
6072
2688
7912
330240
4636
0.089
0.025
0.022
0.010
0.028
1.175
0.018
Conc (IJglg)
Corr.
b Quantilation _l_,_¢edon comparison to average of three halogenated standard compounds.
C
25.614 a
410.332 a
0.352 a
0.078 a
C
C
Quantitation based on comparison to average of four non-halogenated standard compounds.
TOTf_.. DATA: 1504410tli
16,'24,"54 13:_Stlle IN.I: ZS83eIC_L 05
Se_PI.E: ]et.-t05 SPLI_ZS5 2 I_lH e 350C 1711_
CI]4DS.: Sll_ X '_.32 lgl I.:U_ Flt,,N llr_ ESC L_
RN4GE_G 1, I _ I,I O, 4.8 a.i_ _ O, 1.0 J
408.0 - -- •
rOTl_.
1 2
300 4O0
5sO0 £:4e 8=3
180.0
208 TO 11N
0UTIF 20e T0 200e
li_F_ U 21,, 3
4
6 7
I " ' '
700 _ 900
IOsM llt'M) 13s28 lSsllO
TOTN. DATk: 150441e 01 _ 1100 TO 2088
18,,'24,,94 13z:_:OO CNL..IzL583OICW.. tS 0L_ I_ 200 TO 2080
SN_L._t lJS.-le5 _ 2 HIH It 350C ITIJOU
COHDS.: GJl5X 0.32 191 1._u_ FIUq _ WSC IS
RI_4GEsG 1, 1 LABE_ K 8, 4.0 GUN4x A 8, 1.0 J il Jq_: U28, 3
9
I *
l Jill
16_4_
I
_q,.m12.
45- 388
13
TIIqE
Peak No.
4
5
6
USML-1 #1 Compound:
identification
Bromotrifluoromethane
Dichlorodifluoromethane
Benzene
Toluene
Xylene or Ethylbenzene
Phenol + Benzaldehyde
!Hydrocarbon
a Quantitation based on an actual standard compound,
; Idantit'md
RIC Value
31968
6984
3176
1492
1144
1834
1092
Conc (pg/g)
Me_s.
0.452
0.099
0.007
0.002
O.O02
0.003
0.002
Conc (l_g/g)
Corr.
0.014
0.006
b
b
s
a
c
c
c
b Quantitabon based on comparison to average of three halogenated standard compounds.
c Quantitation based on comparison to average of four non-halogenated standard compounds.
.°
0K.I)
rYAt.
TOTN. DATAt _ 01 _ 280 TO ltm
1147,,54 13tl?elli CI_I..1oI.q8301CN. 8_ GUTO_ 288 TO 2080
.gqgs'l.EtLSI'L-1Ol SFLI'II.EE 2WW
C0iCS. j 61fl X 8.32 im 1._15 FUJ_ IL'YX5IESC ._
G 1, I _ 14 4, 4.8 OUN41Ali, l.llJ I _n U28, 3
1
_m _o
3
8820 ShOO [le40 13s2O IStm IGta
"UUIW. IIi_T_ 1SB788 I)1 SCN45 1100 TO 2808
ll,517,vS4 13;I'hli8 13M.Is ISB301CAL.I_ OUT OF 28e TO 2800
Stoics.El WIS,-10I SlIS.FILESS 21UNt
CI_S.# 68flX Ik32 HI _..SlR FJ[LI! IL'T_ DES_ IS
G l, I LME_ N El, 4.0 8Umb _ 8, l.eJ I illS[_ U2B, 3
Jm.8 154O8.
6 7
2_Oe 2"1t48 23:26 25:e0 25t4e 20,_9 30sO0 3_.s4e TL_
Peak No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
10
20
21
22
Sulfur dioxide
Chloromethane
USML-1 #2 Compound..
Identification
HydroxyacaUddehyde
1,1,2-Trichloro-1 _?.-tdfluo roethane
Methylene chloride
I-lexane
Trichloromethane
1,1,1-Trichioroethane
Benzene
Acetic acid
Toluene
Xylene or Ethylbenzene
2-Propenoic acid, butyl ester
Styrene
Benzaldehyde
Hydrocarbon
Trimolhylbenzene
LJmonene
IHydrocarbon
12-1=uranmethanol
Identif'md
RIC Value
132352
1776O
244736
88192
74368
13328
37568
23712
22496
382464
7848
2476
14288
13712
14288
5472
338O
5496
5S20
7S68
Conc (i:g/g)
0.150
0.153
O.277
0.433
0.640
0.015
0.323
O.464
0.031
0.433
0.006
0.003
0.016
0.016
0.016
0.006
0.004
0.006
0.006
0.009
0.006iHydrocarbon
iNaphthalene
4952
3776 0.004i
Meas.
Conc (pg/g)
Corr.
0.808
0.895
0.057
0.013
23 Hydrocarbon 21824 0.028
24 Hydrocarbon 10080 0.011
28 Hydrocarbon 5648 0.006
a Quantitation based on an actual standard compound.
b QuanUtabon based on comparison to average of three halogenated standard compounds.
c QuantJtatJon based on comparison to average of four non-halogenated standard compounds.
c
b
c
a
b
c
b
a
a
c
a
c
c
c
c
!c
ic
c
c
c
c
c
c
c
c
,e
0ATA: _ el _ 206 TO Ill
11/07,'9,1 t'_,31sO0 CaqL.]s_ICnL 415 OUT IF _ TO 2808
Sef_vS..E./LISM.-II2 S_15.lTLJ[33_ _ 2288U
_NOS.t Offt X L32 It't l._iJn F'ILFI RllQ leg: IS
_ I, 1 _ 14 iJ, 4°0 aUA04: _ Oo 1.0,J 8 EJ_Es U 2B, 3
4m.e - --
4
5
2 7
9
I 3 e
610 _le 8OO
IAZ8 lOS08 llf4e |312e LStW
TOTAL gAl"m 1587_ el
11_17_J4 12131100 CALII IS8301C_L
gmPt._ W_-l12 SFLTrLESS25_Xt _OC 220_
COHOS.: iSfl X 8,32 M l._lfl F',L.qRI'X5 DESCIS
IW4_: G 1, 1 I.WEL: t_ Io 4.80LIN_ R 8, 1.0 d
_n'GF _ "_ 21M
e BASEs U 20, 3
10
11
! I
IMBe
lOLl) 17'04_5.
45--30O
13 14 15
120e 1308 1400 l$lO 1560 17110 llllO 1911 Sl:;ltl
21hllO 21:40 23:20 25see 2Gr4_ 28:2e 30see 31s46 TIME:
Peak No.
USML-1 #3 Compound:
identification
10
Bromotv_uoromethane
Dichlorodifluoromethane
Chioroethane
; Identified
PJC Value
91648
114688
Conc (pglg)
Meas.
1.373
1.719
2920 0.044
4 Methylene chloride 202246 3.031i
5 Acetic acid 0.009
6 iBenzene
44481
2002
1992
4336
3144
3308
Toluene
2-Butoxyethanol
Siloxane
Hydrocarbon
0.004
0.003
0.009
0.007
0.007
Conc (pg/g)
COIT.
b
b
b
b
o.0151a
0.009 a
c
c
c
11 Hydrocarbon 4656 0.010 c
12 Hydrocarbon 25088 0.053 c
13 Hydrocarbon 7056 0.015 c
a Quantitabon based on an actual standard compound.
b Quantitation based on comparison to average of three halogenated standard compounds.
c Quantitation based on comparison to average of four non-halogenated standard compounds.
_OTAL
IO1W.. DRTAs 198597' 41 _ 290 11) Lira
li_ ISs22sM CRL,I: 198301C_.. tl_ OUTOF _ I'U lMe
_: tr:_l't.-143 5PI.,.I'11.,I_'_.2R.lal _ 17"ll0U
¢1_S.: 68_ x 6._ I_ 1.51/_ F_iJ4 TI_ IE_ LS
lilViGEiC 1, 1 i.llBEl.I 14 0,4.0 OI,W_ II ii, l..OJ 0 Ilia: Uit., 3
lie.l
TOTAL OATA; I_'? I! _ 1182 TO IBm
II,,_.,'94 16;22:W CRI.I: 19_IOICRL I_ OUT OF _ TO I_
I.lSPL-IIi3 _..i'rt.E_ 2_HB _ IM
ClliD_: Iliel X li.32 lil l.Slll Fii.il RIX5 I)(SC iS
_l C 1, l I._.s K 8, 4.0 QI.i_; R 8, 1.9 J @ Bl:i_l U _il,, 3
IMe
15tq
1844_4.
i
_8
126_ 130e 141_ !
10 I_
_44_ 28:26 _:_ T]I"_
Peak No.
1
2
7
8
9
10
11
12
USML-1 #4 Compound:
_ Identification
Bromotdfiuoromethane
iDichlorodifluoromethane
Methylene chloride
Benzene
Acetic acid
l-Hydroxy-2-propanone
2-Butoxysthanol
Phenol + Benzaidehyde
Hydrocarbon
Trimethylbenzene
I imonerle
Hydrocarbon
13 ;Hydrocarbon
14 iHydrocarbon
15 Hydrocarbon
Identified
RIC Value Conc (pglg)
Meas.
128128 1.7SS
131071i
S37600
3008
19392
27456
14272
3532
10304
8528
22304
10896
6336
1.830
7.537
0.005
0.038
O.OS4
0.028
0.007
0.020
0.017
0.044i
0.021
0.012
20960 0.041
5624 0.011
Conc (pg/g)
Con.
0.022
a Quantitation based on an actual standard compound.
b
b
b
;a
rc
C
C
C
C
C
C
C
C
b Quantitation based on comparison to average of three halogenated standard compounds.
c Quantitation based on comparison to average of four non-haJogenated standard compounds.
TOTN, f_TA: I_586 el
11,4D,'_1%5:42XB CCL.i: 1.qSmICAL. 4_
SRJSPLE:USIS,o]e4 5PI_ _5511.18_ 178_
CCJ4DS.s Uel x 8.32 II't 1.SUM FIL.J.IRTX5 DES_
RN4_t C 1, 2 _ N 8, 4.0 GI.J_ A 8, 1.8 J
00.8 ....
tOTAL.
12
_ TO 1188
_ _TO_
B_ b 28, 3
3
388 4110 508 68e 780 8m
58 0e 6t4e o:2e IO:.00 11:4e 13:20
188.6
TOTN. DATAs _ 411 SC/V6 1100 TO 1_
11,,'0_,'54 15J42J00 C_.In 1JH381CIV,.115 OUT G_ 288 TO 180e
SdV_LEm US_-104 SPLllU_S _ 350C 1711_
CONCS.u SS.I X L32 N'J 1.SUII FU..15RT_ DESC LS
RidGE: G 1, Z _ 0_ 6, 4.e ;u_: _ 8, _.0 J e _ u28, 3
4 5
I I
988
15100
6
lim
IGs_
4094?2.
4_- 3IN
11 14
_89',o I, .... 1.3
20:.08 _:q 23t20 25:08 26:,_ 20J2g 30s0e TIIIE
Peak No.
1
2
3
4
USML-1 #5 Compound
Identification
BromoUifluoromethane
Chlorotrifluoromethane
Dichlorodifluoromethane
1,2-Dichloro-1,1 ,?,2-tetrafl uoroethane
5 Dichiorodifluoroethene
6 Ethanol
7 Acetone
8 Trichiorofluoromethane
9 Dichloroethene
10
11
12
13
14
15
16
18
19
Identified
RIC Value
32456
162816
Conc (pgig) Conc (pgYg)
MeAs.
0.705
3.536
Corr.
45696 0.992
21856 0.475
85504 1.857
4933430 52.762 1608.603
5029640 58.520 473.465
3784 0.098 0.581
23584 0.512
1,1,2-Trichloro-l,2,2-trffluoroethane 1054710 14.706 69.239
Methylene chloride 1374462 29.850
2-Butenal 13952 0.042
Acetic acid 30358 0.092
69245 0.196 0.774
178432 0.385 1.160
8528
320O1
1744O
5384
Benzene + Cyclohexane
Toluene
Xylene or Ethylbenzene
17 Styrene
Benzaldehycle
Methylphenoi (cresol)
0.026
0.010
0.053
0.016
a QuantitaUon based on an actual standard compound.
b Quantitabon based on comparison to average of three halogenated standard compounds. !
b
b
b
a
c
c
c
c
c
_c
;8
c QuantJtation based on comparison to average of four non-halogenated standard compounds.
b
b
a
a
a
b
a
b
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"JrOT_ 0AT_ IN505 el _ _ 10 lllm
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2
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5,m 6a,NI k20
11
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1
• .
1 14
i;m _ 800 _e
lkm lls4e 13=20 I_N
I
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IG:40
16
!
IN.0
TOTN.. OATI_ 150505 el _ IIM TO IWIS
II,43.,'g4 l'Jig2zm CALl: lS0311Ot _ OUT OF 201 i_ INt
SNI%.E; USIt.-105 SR,ZTI.E_ 2 PIINII _OC 17eIJ
(:Z_CS., aM x L32 m L.SJR I_JI prl_ I]£_ IS
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1200 13ee 1400 1 1688 1710
202ee 21z4e 23_20 2_ eo 26 4e 28:.20 30:08 TIME
Peak No_
SLD-2 #I Compounds
Identification
Identmed
RIC Value conc (l_o)
Meas.
1 Sulfur hexafluoride 37120 0.762
2 Bromotrifluoromethane 14064 0.285
3 DichlorodifluorometJhane 5800 0.117
1,2.-Dichloro-l,l,2.,2-mtndluoroethane 10104 0.020
Conc (pglg)
Con'.
5 Methylene chloride 77712 1.574
6 Benzene 9t4 0.003 0.006
7 Acetic acid 1920 0.006
8 Siiane 3564 0.011;
9 2.Butoxyethanol 2948 0.009
10 Hydrocarbon 2280 0.007
11 Trimethylbenzene 1572 0.065
12 Limonene 2652 0.006
rb
rb
ib
!b
_b
:a
°Ic
c
opc
c
13 Hydrocarbon 1844 0.006 c
a Quantitation based on an actual standard compound.
b Quantitation based on comparison to average of throe halogenated standard compounds.
c Quantitation based on comparison to average of three non-halogenated standard compounds.
T0"iYL 6I_T_ _ el
I0,,21,,g4 17a'_"LsN Cl_....In_ICIL
_LIO--2el S_..I_ 211INIE300C:I?'0OV
C_l,10fks Hel X L.32 _ O.gUH FILJ'I_ S,_4 $4392
IMHGEaG 1, 1 _ 14 O, 4.0 WAils A 8,. L.SJ
4N.8 - --.
'OTl.
2m TO llm
OI_IF 2m TO 2Ore
2
I
G,,IO k20 10nJ
_U_ 3
8
'----"-I ; - I ; ] / I I r I
_sm 11|O _z_ lSsn IGI4Q
DATA: I_ II _ tin 1"0
1_ I?a_iN Cat.:: tJ8301_L I_ OUT OF" 200 TO 2800
SLD-2Ol _P_.._ 214I_1E3_0C:ITUU
COHC6..x 61i4 X 0.32 Pll LSUI_ _I..H _ .T_,"H_4,._52
RAH_ G 1, I L.n_.s N 0,4.80U_s _ O, I.li,.I O IDlEs U2_ 3
1_8 7L2_E.
45.--3_
_ , _.9 1011 12 13
-_*_ _ -
20=M 21sq 23:_ 2_m _nq 2Bs '_m :3k_ 31s40 TI']NE
P_kNo.-
SLD-2 #2 Compounds
Identification
identified
RIC Value Conc (IJg/g)
Meas.
Conc (pa/g)
Corr.
1 Bromotrifluoromethane 11t68 0.222
2 Acetic acid 14496 0.045
3 J1,1,2-Trichloro-1 _,2-trifluoroethane 6056 0.077 0.143
4 Methylene chloride 356864 7.103
r
5 Trichloromethane 1672 0.033
847 0.0036 Trimethylbenzene
7 Unknown siioxane 7720 0.024
8 Caprolactam 2568 0.008
a Quantit_ion based on an actual standard compound.
b Quantitation based on comparison to average of three halogenated standard compounds. I
c Quantitation based on comparison to average of three non-halogenated standard compounds.
b
c
a
b
b
c
c
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tO,_lg4 l£:3osoe Cg_Lln_l_;al.
SU)-2e2 SPLITIJ_; 2PLY_ 27W u
C04D5. a 6ael X e.32 M L=UH FILJ! _ S,,H _
G I, ! _ H e, 4.0 GUm _ O, 1.O,J
1lira 1o 21oo
(£,.T _F 2N TO 2m_
34,,,_o
,,¢5- 3_
7
6
, [ .m _
I/:300 ' t- •14_0 't_lOO
_,n,_ 21s4(I "_a3 2_tm
8
lltl |'/111 -' |ill I|
25x46 2O_'_a 31tffi 31s441 TTrlE
SI.D-2 #3 Compounds Identified
Peak No._ I Identification RIC Value Conc (IJg/g)
Meas.
Sulfur hexafluodde 1.36062592
Conc (IJoin)
Corr.
J
2 Bromotrifluoromethane 22688 0.493
3 Dichlorodifluoromethane 4744 0.103
4 iTrichlorofiuoromethane 5240 0.126 0.750
5 Methylene chloride 229888 4.996
6 Benzene 971 0.003 0.014
ia Quantilafion based on an actual standard compound.
b Quantitation based on comparison to average of three halogenated standard compounds.
c
bb
Fa
_b
;a
Quantitation based on comparison to average of three non-halogenated standard compounds.
TOTIK. DRTAs 19831/ II
10,'21,_J4 15t52sm CIK./: 158381CN. 15
5N'IP't.E: 9,.D-2l_ 5P1.I'13.£_ 2q_8_8C 1708/
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Peak No_
1
2
SLD-2 #4 Corn oundl
identification
Sulfur hexafluoride
B_uoromethane
, Identified
RIC Value
2368O
18816
Me_s.
0.416
0.330
3 Chlono4dfluoroethene 302080 5_01
4 1,1-Dichioro-t,l_4elTafluoroethane 3932 0.069
5 2-Methyl-1 -propene 20192 0.055
Trichlorofluommethane
1,1._-Trichioro-l_.2-trifluoroetharue
Methylene chloride
Xylene or Ethylbenzene
Trimethylbenzene
4-Ethenyl-1 A-dimethylcycJohexene
Hydrocarbon
Nonanal
Decanal
Methenemine
Hydrocarbon
6
7
10
11
26560
7O5536
398848
2108
2568
3280
1330
276O
2824
5320
4576
12
13
14
15
16
05t6
7.890
6.999
0.006
0.007
0.009
0.004
0.008
0.008
0.014
0.01:
3.068_ac
37.1460a
a Quantitation based on an actual standard corn ound. []
Quantitation based on comparison to average of three halogenated standard com_
_ _ o'n _ _ a--_"m-_ _ _ __e--"ed-'m-n_-'_ compounds.
_lrL
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I I I I i I I I
300 400 3110 cam _ aim 900 liilO
5ira 5:q Olin llilm ll:q 13s20 1.58i I_n40
TOTAL O_TAs 199306 gl _ llm TO
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9.0-21)4 _ 2MZMI351C IPWU
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TIJ'IE
SI.D-2 #5 Compounds
Peak No._ Identification
1 Sulfur hexafluoride
Identified
RIC Value
12560
Conc (ug/g) Conc (,o/g)
Meas. Corr.
0.237J
2 Chlorotrifluoroethene 758784 14.331
3 11,2-Dichloro-l,2-difluoroethene 162816 3.075
4 BP 59, 43(65) 231680 0.679
S
6
BP 68, 42(55), 77(10)
1,1,2-Trichloro-l,2,2-trifluoroethane
Methylene chloride
8 Trichiorotrlfluoroethane
576512
2863100
543744
901120
541696
149248
9 BP43, 59(30)
10 BP 75
1.589
34.459
10.270
17.020
1.587
0.437
11 Methylcyclopentane 33600 0.098
12 Silane 23840 0.070
13 470528 1.440Benzene + Cyclohexane
14 Cyclohexene
15 Acetic acid
16 Methylcyciohexane
17 Toluene
18 Xyiene or Ethylbenzene
Xylene
34816
78336
18368
181504
6944
12112
5605
4936
19
20
21
22
BP 133, 151(60)
Styrene
Dimethyffuranone
0.102
0.229
0.054
162..235
5.695
0.510 1.621
0.020
0.035
0.016
0.014
5560 0.016;
23 Siloxane, BP 281 6250 0.018
24 ;4-Ethenyl-1,4-dimethylcyclohexene 16544 0.048
25 Substituted cyclohexane, BP 83, 125(55) 16704 0.049
8716826 0.255Methenamine
a Quantitation based on an actual standard compound.
b Quantitation based on comparison to average of three halogenated standard compounds.
a
_b
b
C
C
C
C
a
c
c
_C
,C
C
C
C
C
C
c
C
c Quantitation based on comparison to average of three non-halogenated standard compounds.
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SLJ-I #1 Compounds Identfl'md
Peak No. identification RIC Value Conc (l_g) Conc (pgJg)
Meas. Corr.
1 Bromotrifluoromethane 13344 0.297
1142
2 1,2-Dichloro-l_,2,2-tetrafiuoroethane 1586
3 Methylene chloride 18432
4 Acetic acid 9616
5 Toluene
0.035
0A11
0.045
0.004
Io
Io
_C
0.011 _a
6 Xylene or Ethylbenzene 1290 0.006 c
7 2-Bmoxyethanol 3332 0.016 c
8 Phenol + Benzaldehyde 2116 0.010 c
9 Trimethylhenzene 1610 0.008 c
a Quantitation based on an actual standard compound.
b Quantitation based on comparison to average of three halogenated standard compounds.
c Quantitation based on comparison to average of four non-halogenated standard compounds.
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CSID_s _ X 1.32 IM l,MM FIIJ_ lelX5 IMSC 15
G to
_tlLO ....
rOTa.
LU .... L_L . -.aLJ ..... j -- -I "ll_
.... _-'--'T _r*- -:- +- ,_ -- +r-',
411
Sill 6"41
SCI_S 211101111
OUT CF" 2mTO_
| + H I,, 4.I Ilk A II, 1.11 J I _ Urn, 3
3
1
ha Uhm
t
4
7_ I I I8MM MII IIi
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SN'I_Ee SL.._III SP_TI.£_ 2rllH I _ 171MO
CONOS._Itn x 0.32 m z.S.II Irll.fl RTiC5[MSC IS
G 1, I I,_s 14 I, 4.41 _ A I, ?+.lIJ o _ U21, 3
IN.O l?_
45- 21m
7 8 g
, m ' , , , , ,I 1 1411 1 IGm 17gg 1888 1_ SC:AH
28:ee 21m4G 2gz28 _sB8 2G#40 28#28 30:_ 3t:4e Tile
SLJ-I #2 Compound; Identified
Peak No. Identification RIC Value
2
4
Broml_:lifluoromethane
IDichlorodifluoromethane
1,1,2-Trichloro-l,2,2.trifluoroethane
Methylene chloride
Acetic acid
16016
2336
54784
321O24
S40S72
conc(p g) Conc
Meas. Corr.
0.239 b
0.035 b
0,441 0.823 a
4.783 b
1.701 c
a Quantitation based on an actual standard compound.
b Quantitabon based on comparison to average of three halogenated standard compounds.
c Quantitation based on comparison to average of four non-halogeni_,d standard Compounds.
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TIME
P_kNo.
SLJ-1 #3 Compound
Identification
Identif'md
Furan
5 Methylene chloride
6 3-methylpentane
7 2-butenal
8 Benzene
9 Acetic acid
10 Toluene
11 Xylene or Ethylbenzene
12 2(3H)-Furano .he
RIC Value conc (;_g)
Mess.
Conc (;Jg/g)
1 BromoUifluoromethane . : ,1_'7i; 0.892
2 Dichlorodifluoromethane 45120 0.903
3 1,2-Dichioro-t .1,2,2.tetmfluoroe_ha. ne 4944 0.099
4 " ' 42624 0.180
COLT.
042080 18.857
SlSO o_o24
33728 0.143
555521 0.203 0.802
36352 0,154
18528 0.055 0.175
8768 0.037
_492 O.OlS
--LJ
13 Cyciohexanone 4608 " 0.019
14 Hexanoic acid 9920 0.042
15 !Benzaideh.yde 28064 0.119 i
16 Trimethylbenzene 4832 0.020
17 Nonanal 6752 0.029
18 Benzoic acid 6688 0.028
19
_a
2O
2t
60160 0.254
11664 0.049
11808' 0.050
Capro_ctam
1-Decanol
Dodecanoic acid
QuantitatJon based on an actual standard compound.
b Quantitation based on comparison to average of three halogenal_d'standard compounds."
c QuantJtation based on comparison to average of four nondmiogenated standard compounds.
b
b
c
b
c
c
s
c
a
c
_c
,c
c
c
c
c
c
c
c
c
_lU.8
tOTAL
180.8
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Sl.J-1 #4 Compounck; Identified
Peak No. identification RIC Value Conc (pg/g) Conc (pg/g)
.-. Meas. Corr.
1 Bromotrifluoromethane 26336 0.566
45504 0.9792 l_-Oichloro-l,l,2,2-tetmfluoroethane
Unknown, BP 41, 56(20)
Unknown chlorofiuorocarbon
98176 0.446
4 23424 0.504
5 Unknown, BP 45, 77(15) 121984 0,554
6 Acetone 4.825 39.037
Furan
Unknown, BP 45
Methylene chloride
Butanal
2-Methylfuran
Tetrahydrofuran
2-Butenal
7
8
9
10
11
12
361984
79360
Xylene or Ethylbenzene
588800
711680
28928
1GO00
7352
58816
401376
13
14 Benzene
15 1-Butanol .. 10496
16 Acetic acid 54464
17 Toluene 15056
18 Methyi-(1H)-pyrrole 2396
19
styrene
Phenol + Benzaldehyde
2O
21
22
23
24
25
9216
2308
29952
5072
5264
Methyiphenol
Me,myJ nzald hyde
0.360
2673
15.305
0.131
0.073
0.033
o.267
0.398 1.572
0.081 0.241
0.247
0.048 0.153
0.011
0.042
0.010
0.136
0.023
0.024
Caprolactam 17696 0.080
Unknown fatty acid 12368 0.056
a QuantitatJon based on an actual standard compound.
b
b
c
b
C
a
C
_C
Io
C
a
a
c
a
c
c
c
c
c
C
C
IC
b Quantitation based on comparison to average of three heiogenated'standard compounds, l
c Quantitation based on comparison to average of four non-halogenated standard compounds.
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SLJ-1 #5 Compound..
Peak No. Identification
1
2
3
4
Bromoll:ifluoromethane
Chlorotrifiuoroethene
l-Propene
!1,2-Dichloro-l,l,2,2.tetratluoroethane
$ 2-Butene
6 1,2-Dichloro-l,2-difiuoroethene
; Identified
RIC Value Conc (pg/g) Conc (pg/g)
Meas. Corr.
12256 0.284
6688 0.155
16832 0.082
46912 1.088
206848
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3O
31
a
Acetone
1,1,2-Trichloro-l,2,2-trffluoroethane
Methylene chloride
Isopropyl alcohol
2-Methylfumn
Silane
Tetmhydrofumn
Benzene + Cyclohexane
Acetic acid
Methylcyclohexane
Toluene
.r,..Methyl-l-heptene
Xylene or Ethylbenzene
Styrene
Cyciohexanone
Phenol + Benzaldehyde
3-Methyl-2(SH)-furanone
LJmonene
Methylphenol
BP 44, 57(68), 73(60)
Benzoic acid
Benzenepropanenitrile
Methenamine
Caprolactam
Aiiphatic alcohol
Quantitation based on an actual standard compound.
11920
9730340
301568
54272O
33066900
1.01 3
0.276
139.889 1131.79'
3.783 17.810
12.589
3547.509
55168 0.270
35904 0.176
469776 2.251
208128 0.880
93056 t
12208
35254
3784
13008
75639.853
3.452
0.456
0.060
0.122 0.386
0.019
0.064
7640 0.037
6312 0.031
19424 0.095
14384 0.070
4400
10O32
21120
5704
3628
19712
0.022
0.049
0.103
0.028
0.018
0.097
0.183
0.071
37312
14528
b Quantitation based on comparison to average of three halogenated standard compounds.
b
b
C
b
C
rb
a
a
b
a
c
c
c
a
c
c
a
c
c
c
c
c
c
c
c
c
ic
c
c Quantitation based on comparison to average of four non-halogenated standard compounds.
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P-l-STS.58 Compounlls Identified
Peak No.
2
Identification
Bromo:.;;;uo_,:._._hane
!1,1-Dichloro-l,l,2,2-tetrafluoroethane
Methylene chloride
Benzene
l-Hydroxy-2-propanone
Toluene
Xylene or Ethylbenzene
RIC Value Conc (,g/g) Conc (pg/g)
lt_e:_s. Corr.
_/a6 0.004 b
1542 0.025 b
4472 0.073 b
2980 0.008 0.015 a
3604 0.008 c
1640 0.002 0.007 a
3.1.46 0.007 c
a Quantitation based on an actual standard compound. I
b Quantitation based on comparison to average of three halogenated standard compounds. l
c Qua.titation based on comparison to average of four non-haiogenated standard compounds.
tOTal. 4
6
_ _¥_ _ 81 _ llN TO
11_ 141_ as _: _ _ _
PI _ 2"1_ 3OOC
G 1, t I_ N 8, 4.0 au_ A II, l.|J It _ U28, 3
tn.| 7728.
7
P-2-STS-58 Compounq
Peak No. Identification
1
2
3
4
5
6
7
9
10
11
12
13
14
15
16
17
18
19
2O
21
22
Dichlorodifluoromethane
1,2-Dichloro-l,l,2_2-telmfluoroethane
Unknown, BP 43, 77(20)
Methylene chloride
Acetic acid
Benzene
l-Hydroxy-2-propanone
Toluene
Xylene or Ethylbenzene
styrene
Phenol
Ben=aldehyde
Benzonitrile
Trimethyibenzene
Benzeneacetaldehyde
Methylphenol
rBenzeneacetonitriie
Naphthalene
Benzenepropanenitrile
Hydrocarbon
MW 134f substituted benzene
Methylbenzonitrile
a Quantitation based on an actual standard compound.
Is Identified
RIC Value Conc (Pg/o) Conc (1_1_i)
MeaLs. Corr.
1164 0.016
7144 0.098
84864 0.153
10656 0.145
5744 0.010
11536 0.026
5904 0.011
8352 0.011
552O 0.010
4512 0.008
6048 0.011
2928 0.005_
1980 0.004
2668 0.005
2792 - 0.005
5248 0.009
2600 0.005
2696 0.005
4184 0.008
5664 0.010
3960 0.007
7680 0.014
0.048
0.032
b Quantitation based on comparison to average of three halogenated standard compound_s_
c
b
b
c
b
C
_a
c
a
c
Quantitation based on comparison to average of four non-halogenated standard compounds.
C
C
C
C
C
Ic
IC
C
C
C
C
TOTAL
11AJT_J4 14153a00
SAFPL_, P2 5PLTrLESS 2 RIla t 3_C
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4OO.O .... 3
• TnL 2
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.OJ 0 8ASEJ Urn, 3
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5,08 S:4e 8:20 le:OO 11a40 13a28 15am 1Gsq
TOTAL O¢ITA:158710 01 _ 1108 TO _BM
1147154 14:53:m CN..I:158381CN. 05 OUT OF 200 TO 2080
._ p2 SPLI'_.I[SS 2 _H | 3_
C014115.m_ X 8.32 m I.SuHFILM RIX5 I]E3CIS
G I, I 1.qEB.:H 0, 4.00UNi: # e, 1.0- O 8#SE: u28, 3
tOQ.O
11
9
10
16
I 1e2o
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3_
| l ! I I I I I1 13m 14m 1508 1600 17_ 1888 lgeO
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P-3-STS-58 Compoun Is Identified
Peak No.
2
3
4
Identifi.c.aUon
Methylene chloride
Toluene
xy|eneor Etn_n_ne
RIC Value
2704
2384
1110
Conc (pala)
Meas.
0.000
0.003
0.000
Benzaldehyde 1014 0.000
Conclr,io/o)
Corr.
b
oioos.,a
a Ouantilation based on an actual standard compound.
b QuanUtation based on compariso n to average of three halogenated standard cmnpounds.
c Quantitafion based on comparison to average of four non-haiogenated standard compounds'.
C
¢
188.8
308 4410 _J8 600 718 08O 5e0 18N
5t00 6:40 8a20 lkO0 Ltoq 13t_ lSxm IGs40
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RPMGF.zG 1, I _= H 0o 4.8 GU_s _ 8, l.JJ 8 _ltz U_, 3
3143B.
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3 ,t
12m 1300 1400 1SIm i fag
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_Ot20 30100 31s40
J
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TIJqE
AW-1-STS-58 CompouJtds Identit'md
Peak No.
1
2
3
4
identification RIC Value
lt2-Dichloro-l,l_2-Cetmfluoroethane
Tric hiorofluoromethane
1,1_-Trichloro-l_,2-trifluoroethane
IMethylene chloride
Acetic acid
Conc (,g/g) Conc (pg/g)
Meas. Corr.
35008 0.385
4600 0.062
4360 0.027
227328 2.498
5 110720 0.160
$ Benzene 5800 0.010
7 Toluene 2060 0.002
8 Xylene or Ethylbenzene
Styrene9
10
1084 .....0.002
91S , o.oo,I
o.oo2Benzaldehyde
Ib
0.143 a
0.051 ;a
b
C
0.019 a
0.004 a
C
c
C
a Quantitation based on an actual standard compound.
b Quantitation based on comparison to average of three halogenated standard compounds.
c Quantitation based on comparison to average of four non-halogenated standard compoun¢Js.
OTAL
1 S
108.8
2 3
T_AL _TA:. _e;'Z2 t_ _ :Zm TO2m8
.5_l'ff_.,EtAJ41SPLI_ ;_111,483S8C
COHOS., 60el X L32 IS5 I._UI5 FILn _ OESC 15
J_NG_G 1, ! L,qBB.a N 8o4.e G,W_A O, X.JJ 8 BAS_U3, 3
8 9 10
131 1,18 l_le tl;OI 1710
20s80 21:40 23m20 2_:00 2Sn4e 20,28
10N
30:88 31:4e
5_m
T_I'E
AW-2-STS-58 Compoui _ds Identified
Peak No.
2
Identification
11,2-Dichloro-1,1,2,2.tetrafluoroethane
_Methylene chloride
RIC Value
47552
131840
1.128
3.128
3 Acetic acid 134144 0.363
456O
3584
4 Toluene
5 Phenol + Benzaldehyde
a QuantitatJon based on an actual standard compound.
0.010
0.010
Cone (pg/g)
Corr.
Eb
b
C
0.021 a
Ib Ouantitation based on comParison to average of three halogenated standard compounds.
c Quantitation based on comParison to average of four non-halogenated standard compounds.
11,,88,,$4 llslSsm C_L.Is ISSNICIL. OG
SApPI.Ex JM2 gq.l'Tl.l_SS 2RIHB "_
CI]4DS.x Sin x 8. ''n I!t I.SUI'I IC'll.l'lL'T'_5 CESC IS
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400.0 ....
211 '_0 llOI
_U'T 0:" "_ TO 2NO
_Ua, $
2 3
I'OT& _qTfh 19m13 QI _ lib TO
11_ llsl$:gO Clrl_: I_IC_L _ OUT OF' _ TO
_ SPI.z'r,.£SS _XNt
C:CHDS.,601t x 0,32 I_ I._UR FII.M _ CESC IS
ll_Ea C 1, 1 l.ll_.s 14 an, 4.8 _ A tl, 1.8J 0 _ U29, 3
IM.O
,1_- :Am
_ __ , L .
_m
s
l _ -; ]
21s_ _ 25:M 2_:46 28s28
! - !
30:.00 3t:q Till(
Peak No.
3
4
5
AW-3-STS-58 Compou
identification
1 r2-Dichloro-t,l,2_2-tetrafluoroethane
rMethylene chloride
iChloroform
Acetic acid
_ds Identif'm(_
Phenol + Benzaidehyde
Limonene
RIC Value Conc (pglg)
Meas.
23136 0.647
161024
35455¸
176640
3024
4.504
0.992
0.563
0.010
6 4904 0.016
a Quantitation based on an actual standard compound.
Conc (go/g)
Corr.
b
c
c
c
b Quantitation based on comparison to average of three halogenated standard compounds.
c Quantitation based on comparison to average of four non-halogenated standard compounds
2ILs4e
TI31"_L DATAa 190004 el _ 1188 TeD
nit3 S_t..ZTL£SS 2l_II4135eC
C_o_5. j SOPJx L32 _ 1.2l_ FIU_ _ _ESC LS
I_£E, G t, i _ )4 6, *,.ll _ A o, t.i J O B_ U20, 3
|T |
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ACT-l-STS-58 Compo, mds identifie
Peak No.
1
2
3
4
Identification RIC Value
l-propene
l_2-Dichloro-l,lt_2.tetrafluoroethane
Acetaldehyde
Ethanol
5 Acetone
6
10
11
12
Isopropanol
Methylene chloride
Tetrahydrofuran
Benzene + Cyclohexane
l-Butanol
Acetic acid
1-Hydroxy-2.t)ropanone
Toluene13
Conc (p_'g) Conc (pglg)
Meas. Corr.
112384 O.275
175872 3.779
206848
265216
779844
865040_
314880
4896
13120
1.1328
18432
6480
0.507
2.695
7.970
55.972
6.766
0.012
0.033
0.077
0.045
0.016
0.013
C
b
C
b Quantitation based on comparison to average of three halogenated standard compounds.
c Quantitation based on comparison to average of four non-halogenated standard compounds.
64.484 a
1193.428 a
b
C
0.131 a
0:__ a
IC
=C
0.041 a
a Quantitation based on an actual standard compound.
6600
82.151 al
.40O.0
188.8
TOT_ Offtle _ it _ 200 70 llm
LI/II6,'_ l_,4_m (3_.I: 1._ilC31b 04; OUTOF 288 TO
_Ifl.Es _CTI SPI.I'ILES5 _ 3mC
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TIME
,.P_kNo.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
16
16
17
18
19
20
21
22
23
24
25
26
ACT-2-STS-,58 CompoUnds identifie,
Identification RIC Value
122496
! t.2-Dichloro-1 rl r2_2-tetrafl uoroethane
:Acetaldehyde
Ethanol
Acetone
Methylene chlodda
isopropanol
Benzene + Cyclohexane
1-heptene
Unknown, silane BP 77v 45(30)
Toluene
N,N.Dimethylformamide
Tetrachloroethene
Xylene or Ethylbenzene
Unknown, BP 133_ 151(70)
}O-Xylene
;Siloxane vBP 281
C3-Benzene
Tdmethylbenzene
2-Ethyl-l.hexanol
Siloxane
Hydrocarbon
Hydrocarbon
Siioxane, BP 73, 267(40)
Methenamine
Caprolactam
174592
Conc (m/g)
Meas.
0.275
3.442
71296 0.160
127744 1.191
3496600 32.785
388608 7.661
2332710
173056
53824
241200
429568
31968
31424
25600i
5969921
45448
1470450
334O8
4224O
279O40
303616
5"7216
32768
ia Quantitation based on an actual standard compound.
615424
52572
57920
138.459
0.400
0.121
0.547 _
0.768
0.072
0.619
o.ossI
1.342i
Conc (pg/g)
Corr.
36.300
265.248
2952.433
1.583
2.442
0.109 t
3.306
0.075
0.095
0.627
0.663
0.129
0.074
1 384
0.118
0.130
b Quantitation based on comparison t 9 average of three halogenated standa_ compounds.
c Quantitation based on comparison to average of four non-halogenated standard compounds.
C
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a
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a
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ACT-3-STS-58 Compo mds identif'mJ
Peak No. Identification RIC Value Conc lug/o)
Meas.
Conc (IJg/g)
Corr.
1 l-Propene 147968
2 I t2-Dichlo .ro-1_1,2T2-tetrafl uo.ro_hane 50880 1.443
3 Acetaldehyde 173824 0.562
4 Propane 281600 0.911
5 Ethanol 498688 6.689 203.916
6 Acetone 8449090 113.996 922.300
7 Methylene chloride 324096 9.194
8 Isopropanol 9250290 790.140 16847.335
9 Tetrahydrofuran 60926 0.197
10
0.479
22464 1.642 10.4261l_l_l-Trichloroethane
11 Hydrocarbon 22784 0.074
12 Benzene + Cyclohexane 84736 0,?.82 1.116
13 1-Butanol 64832 0.579 1.734
14 Hydrocarbon 29664 0.096
15 Acetic acid 42176 0.136
16 l-Hydroxy-2-propanone 13760 0.045.1
17 Toluene 189952 0.489 1.554
C
b
C
C
a
a
b
a
c
a
c
a
a
_c
:c
c
a
18 Tetmchloroethene 10656 0.302 b
19 N_N-Dimethylformamide 10608 0.034 c
20 Xylene or Ethylbenzene 6632 0.021 c
21 Xylene or Ethylbenzene 20832 0.067 c
22 Styrene + N_N-dimethylacetamide 8384 0.027 c
23 O-X¥1eue 6040 0.020 c
24 Phenol + Benzaldehyde 8832 0.029 c
25 2-Ethyi-l-hexanol 15808 0.051 c
26 Hydrocarbon 9792 0.032 c
27 IUnknown wBP 69t 81(50) , 25152 0.081 c
a Quantitation based on an actual standard compound.
b Quantitation based on comparison to average of three halogenated standard compounds.
c Quantitation based on comparison to average of four non-halogenated standard compounds.
rOTAL
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Peak No.
1
2
3
ACT.4 -STS-55 Compo
Identification
10
11
12
111-Dichioro-1 _._.r2-tetmtluoroethane
Propane
Ethanol
4 Trichlorofluoromethane
5 Acetone
Methylene chloride
Isopropanol
111r1-Trichloroethane
Benzene + Cyclohexane
!l-Butanol
Acetic acid
1-Hy_roxy-2-propanone
13 Toluene
14 Tetrachloroethene
15
16
17
18
19
NtN-Dimethylformamide
Xylene or Ethylbenzene
Hydrocarbon
Hydrocarbon
Unknown BP 69, 81(55)
rods Identif_ d
RIC Value Conc (pg/g) Cone (pg/g)
Meas. Corr.
121728
63616
3.919
0.234
8.697 265.164
3.277 19.481
571392
74624
1930800
272384
29.565 239.196
8.769:
113_294 2415.647
0.463 2.937
1168700
5576
21984 0.083 0._29
29280
16320
6416:
37440
3968
5112
0,297
0.060
0.024
0.109
0.128
0.019
3380 0.012
16384 0.060
16544
21184
0.061
0.078
0.889
0.348
a QuantJtation based on an actual standard compound.
b Quantitation based on comparison to average of three halogenated standard compounds.
c Quantitation based on comparison to average of four non-halogenated standard compounds.
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PeakNo.
1
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9
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ACT-5-STS-58 Compol ands Identit'ml I
Identification RIC Value
1-Propane
I r2-Dichloro-1 r1,2_2-1mtrafi uo roethane
Acetaldehyde
Propane
Ethanol
Tnchlomfluoromethane
Acetone
Methylene chloride
Isopropyl alcohol
Tetrahydrofuran
Formic acid
Benzene + Cyclohexane
13 1-Butanol
14 Acetic acid
15 Toluene
16 NrN-dimethylformamide
4-Methylpentanenitrile
Xylene or Ethylbenzene
Phenol
101632
142336
Conc (pg/g) Conc (IJglg)
Mess. COLT.
0.400
4.914
17
18
19
20
21
22
23
242176 0.954
167424 0.659
410624 6.702 204.3391
416768 19.624 116.670
4300910 70.619 571.351
293888 10.146
1033260 107.409
19168 _ 0.075
10384 0.041
183040
2290.161
76032
36592
0.741 2.933
0.826 2.474
0.152
138752 0.435i 1.382
8736 0.034
5032 0.020
5384 0.021
5280 0.021
3-Methyi-2(SH)-furanone 4536 0.018
Nonanal 3776 0.015
Decanal 4568 0.018
88641 0.035Methenamine
.a Quantitation based on an actual standard compound.
b Quantitation based on comparison to average of three halogenated standard compounds.
c
c
b
Quantitation based on comparison to average of four non-halogenated standard compounds.
c
c
c
c
8
a
s
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a
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a
a
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a
c
c
c
c
c
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